ABSTRACT Field experiments were conducted to predict rice yield losses caused by 
Key words: economic threshold; interference; weed density.
INTRODUCTION
Since uncontrolled weeds can lead to rice yield losses as high as 80% (Smith 1983) , weed control is an essential and intensive component of rice production.
Accurate prediction of weed-crop interactions is required for integrated weed management (Swanton and Murphy 1996) . Mathematical models that summarize the quantitative knowledge of the impact of weed competition on crop yield can provide useful information to support weed management decisions (Vandevender et al. 1997) . Much effort has been made to develop such mathematical weed-crop interference models (Cousens 1985; Kropff and Spitters 1991) , which are commonly used to quantify competitive relationships and predict yield loss. Among those models, the rectangular hyperbola based on weed density (Cousens 1985) has been most widely used to predict crop yield losses as a function of weed density in various crops, such as wheat (Kim et al. 2002) , soybean (Cowan et al. 1998 ) and maize (Lindquist et al. 1996) . Little effort has been made to investigate relationships of rice-weed competition, although Lindquist and Kropff (1996) introduced an ecophysiological model for irrigated rice-Echinochloa competition. Recently Ni et al. (2004) analyzed competition between wet-seeded rice and E.
crus-galli using a response-surface model based on the rectangular hyperbola.
No study has been conducted to investigate the competition relationship between rice and paddy weeds. 
MATERIALS AND METHODS
Field experiments were conducted to evaluate Rice grain yields were fitted to the following equation 1, rectangular hyperbola (Cousens 1985) , to estimate parameters for predicting yields as a function of weed density.
[1]
where Y o is weed-free rice yield (t ha 
RESULTS AND DISCUSSION
By fitting the rectangular hyperbola (equation 1) to rice yield, weed-free rice yield (Y o ) and weed competitivity (β) of the three weeds were estimated. In competition with E. crus-gall, the estimated weed-free yield were 5.42 t ha -1 (Fig. 1) The relationship between rice yield and the other weed density was well explained by the rectangular hyperbola. Overall, the estimated weed competitivities of other weed species in transplanted rice cultivation revealed that A. indica showed the greatest competitivity (0.0332) followed by E.crus-galli and B.
frondosa. The results of the competitivity obtained through this experiment clearly demonstrated the differences in rice sensitivity to the presence of the main paddy weeds. It likewise showed that the amount of rice yield reduction depends on weed species densities. A. indica was widely distributed on soils with texture ranging from sandy loam to clay and it can be a serious weed in rice paddies (Kretschmer & Bullock 1980 H, herbicide efficacy calculated as efficacy/100. 
